Amino acid immunoreactivity in corticospinal terminals.
Anterogradely labeled corticospinal axons and their terminals were identified after injections of wheat germ-agglutinin conjugated to horseradish peroxidase in the sensorimotor cortex of rats. Thin myelinated axons were labeled in the corticospinal tract. Terminal labeling was densest in the internal basilar nucleus and laminae III-IV of the dorsal horn throughout the spinal cord; electron microscopical observations were mainly from the cervical enlargement. Labeled terminals were most often small and dome-shaped with densely packed, clear round vesicles and sparse mitochondria. These terminals established asymmetric synapses with small dendrites or spines and were never involved in axoaxonic contacts. Postembedding immunocytochemistry was used to study the subcellular distribution of glutamate, aspartate, and gamma-aminobutyric acid (GABA). Corticospinal terminals appeared enriched in glutamate, but not GABA. Some corticospinal terminals appeared enriched in aspartate, though the labeling was less selective than in the case of glutamate. GABA immunolabeling was very dense in about 20% of terminals. These were most often small, rich in mitochondria, and made symmetric synapses; they were not anterogradely labeled from the cortex. Quantitative analysis on double immunolabeled material allowed a direct comparison of particle density for different antigens in the same section. Terminals with a high density of particles coding for glutamate were not enriched with GABA, and terminals immunolabeled for GABA were not enriched with glutamate. There was no significant correlation between glutamate and aspartate immunolabeling in corticospinal terminals; a subpopulation of these terminals may be enriched in aspartate. Aspartate immunolabeling was consistently higher in dendrites postsynaptic (in the plane of section) to corticospinal terminals than in other dendrites.(ABSTRACT TRUNCATED AT 250 WORDS)